Enzyme application in biotechnological and environmental processes has had increasing interest due to its efficiency, selectivity and mainly for being environmentally healthful, but these applications require a great volume of enzymes. In this work the effect of different concentrations of ethanol and 2,5 -xylidine on growth and production of laccase by Pycnoporus sanguineus was investigated. In a medium containing the radial growth of P. sanguineus. This study showed that ethanol, which has less toxicity and cost than the majority of the studied inducers, presents promising perspectives for laccase production by P.
INTRODUCTION
Laccases (benzenediol:oxygen oxidoreductase, EC 1.10.3.2) are multi-cooper oxidases widely distributed among plants, insects and fungi (8, 19) . Laccases are enzymes that catalyze the oxidation of a phenolic substrate by coupling it to the reduction of O 2 to water, without any harmful intermediate. This makes laccase the best candidate for the environmentally benign process (12) . Laccases are currently seen as highly interesting industrial enzymes because of their wide variety of potential substrates. These enzymes are increasingly being investigated for a variety of practical applications including decolorizing and detoxifying effluents, drug analysis, textile dye bleaching, synthesis of polymers, biosensors and bioremediation (8, 13, 15) . However, high amounts of the enzyme are needed for these applications, as well as to other studies. In this way, researches have been developed in order to increase laccase production by the use of new sources (9, 18) and by screening for inducers of laccase production by microorganisms, like aminoacids (3), aromatic compounds (2), copper (17) and agro-residues (21).
The presence of laccases has been reported in many fungal species, but relatively few researches have been directed towards the laccase produced by members of the genus Pycnoporus. The genus Pycnoporus is of particular interest because it produces laccases as predominant lignolytic enzyme (5) . It has been reported that laccase production by members of this genus increased after supplementing the
791
Production of laccase by P. sanguineus fungal cultures with phenolic substrates such as ferulic acid, 2,5-xylidine, veratryl alcohol or lignosulphonate (5, 10, 6) .
However, most of these aromatic compounds presents great toxicity and/or high cost. The main objective of this work was to study the effect of 2,5-xylidine, a common inducer used for fungal secretion of laccase, and ethanol, a cheap agro-industrial product, on the growth and the laccase production by P. sanguineus CCT-4518.
MATERIALS AND METHODS

Microorganism maintenance and culture conditions
The white-rot fungus Pycnoporus sanguineus CCT-4518, 
Biomass
Fungal biomass was determined at specific time intervals by vacuum filtering mycelia through filter paper, washed with distilled water and dried to constant weight at 80°C (6).
Enzymatic activity assays
Laccase activity was determined at 30°C using 0. 
Effect of ethanol on the micelial radial growth of
Pycnoporus sanguineus
Four concentrations of ethanol were tested: 0 (reference), 
RESULTS AND DISCUSSION
In order to evaluate the effect of the 2,5-xylidine and ethanol on the growth and production of laccase by P. Regarding the biomass, it was observed that the profile was different for the two studied inducers. In the presence of 50 mg.L -1 of 2,5 xylidine, the biomass increased until the 5 th day, followed by its decrease and stabilization ( Fig. 2A) . In the presence of 50 g.L -1 of ethanol a continuous increase of the biomass occurred until 17 th day of culture (Fig. 2B ). This 
